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(54) MULTI-BONDED THIN FILM SOLAR CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-bonded thin film solar cell which is high 
in the optical confinement effect and has a stable photoelectric conversion efficiency. 
SOLUTION: A multi-bonded thin film solar cell 20 is constituted by laminating a glass 
substrate 11a, a roughened surface layer 11b, an amorphous silicon photoelectric 
conversion layer 12, an intermediate layer 13, a crystalline silicon photoelectric 
conversion layer 14, a rear reflective layer 15, and a rear electrode 16 in this order. A 
square mean value to show the roughened heights of the surface of the layer 13 is set 
in the range of 25 to 600 nm, At the time when the angle of inclination of the 
roughened surface of the layer 13 to the mean oval of the roughness of the surface of 
the layer 1 3 is assumed to be 0 the value of tan0 is set in the range of 0.07 to 0.20. 
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sffi 1 1 <o±ic $mm 2 fc mm\z ut^sRv/ y = > 

12 X S bte+BJJi 1 3 firjgjft Lfc 0 fcrtT 
U 3ty^^KJ:5l(Wwllfe^«r#«LT, *BWil 
3WfJli5 0nmi:Lfco ^O^L ^2 5t(O0. 
5 S»%S»*jgfl£U: 1 5f>iUWIIl 3Sl®£^ 

1 3 ^BT&R £ ^^m-T-HWR^Rtt L fc i r 5 s « 
ETOlSiiUO 0—1 2 0 0 nmgSO^ft^?: 

[0093] rco^r«is i s^mmm&mmm^z 

*:HJfe^jT^[V3ifbIs5^RMS(i4 Onmtfe^ tan 
0teO. 13-efcofCo 

[0 0 9 4] gs&fc:, »Hl^y3V*t«ftil4S: 
^L^«^X«mSffeS:fTofci^^ % (2 2 0) X 
•ia«tr-^©«4»ttl22oi: (111) X^m^h: 0 - 
^^a^3ft*Ini<OJtl220/Illl*42. 8t?fc«9, Hffi 

[0095] z\(D^m^m»m±mmni2 0(DAMi. 

5 (1 0 0mW/cm 2 ) mtt2kftT\C&» 
ffi«tt«rJ»eUfcfc£6. M*&®«fil4. 4mA/c 
m2 N MSfettEfS 1 . 2 0 7V, WITOO. 6 9 

3, *««n«i*tti 2. 0 5%-c&ofc 0 

[0 0 9 6] HJfc^lj2<0»&i:Jttti-S^, 

8lt^ffi^iSJpLTV^^i^?&>S B Will 3^®(c 

[0 0 9 7] n©tt*^6. — *^i$jfa:= 4 0nm, 
otan0 = O, 13 ^V>5 t t 3 riill 3 0?f^^J:«9, 

tIBJil 3O^E1^4 0 0-l 2 0 0nmtfctl 

nifettj 2 j; <9 1 $ ^%nm&mmhftz> - 

[00 9 8] OfcttW) **M^»Bbfc»Wfe(O]tli0y 

[0 0 9 9] *Jt««T?tt, ^Wil^lRBSr 5nm^L 

tJttibT, *wJi*ffioiy]iaia5$^/jN$ 
[oioo] *Pfl»o*®^S:*atS«;^K««£r*a 

^Lfci:C^>, * BT^iiSiS 5 0 - 2 0 0 n mi* O 
[0101] r^*PaJl^®?gttSrt¥JH8tc:|B-<5fe 



15 

^ijT*0[M3dhig^RMS{i 1 4 nmTfc^. tanGfi 

[0102] £bi-, tt«i->y a^itweftiBWR* 

Lfc»cxl»E*ftt*:tfofci:r5, (2 2 0) X«U§I 
W»3»ieilll^itl220/Il 11**3. Ot'fc^ £%0!l2 

[0103] ro#g^S»l*:S&lffiwAM i . 5 
(lOOmW/cm 2 ) HajtaH^TfcfeWSTOK-WE 

wttSrjiisufcir^ mmmmzio. 7mA/cm 

2.Wik«Ef±l. 2 0 5V, M^O. 6 9 8. 

*«EtfcSb*tt9. oo%-efcofc 0 sat0Ji^»*i: 

[0 10 4] ^©IS**»6, *&1I^3¥W14 
nm, ^Otane^O. 0 5TU ftff&ftflH&ai)* 

fc, iaei^®SODfl£b^yA:C0ll:S^5 0 — 2 O 0 nmT* 

[0105] EUnogOfifcl 1 ~ 3 , JfctWJ^*^**^ 

rjfcWHIM* 2 5 — 6 0 0 n m(DfS[gT*fc 19 „ t a 

n0i\ 0. 0 7 — 0. 2 0<7>ffifflt?*>4xrt«tV>^i:^ 

[0106] j:o-c. ^asw^^waftiBoDaiaaflia 
[0107] 4*3, s«_t^ mk<o%n&wmi-*m 

T*5»9. K4 , PflJitf>'>4< dr fc±E^fc»fiL4vMB 
<^®J1, * £©:ZJK¥*iHKtt* 2 5 — 6 0 0 n m<£>^ 

0. 0 7-0. 2 0Of6ffll£fc5Bai£b£*LT^5#SS 

^i«i*Btft-e*)ot: fc J: v \, 
[0 10 8] *fc % ±E+DMod>4<fcfcJbE*«fc 

t t-tz &&&mmm±mmmx~h o r * ± v \ 

[0 10 9] *fc, ±E*IBJH^*<i:t±Efflgl- 
[0 1 10] *fc % JiEQOdLte. B&*«**>*VMiR« 
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(9) 

^TvT'fo 9 , tt^t^itfttt, 200 — 2000n m<7) 

ortiv>, 

[0111] JbE8933MBHiti* LTlftf 

ottiv>, 

[0 112] ±E*TOS^>4< 1 1> iME*««-»l«I u 

>"&A3&»b46*«eiW : F-tf»***tTV^6^t«r1» 
io *tt5mSill*ll«tt*ottJ:v\ 

[0 113] *IM&9«r. *S^zai5F«M»42 5- 
6 0 0 nmCO^fflt-feO. i^ofttWSre £ b/ck * <E> 
tanS^O. 0 7 — 0. 2 0 <PfiBlt£fc£ED£itttii t 

4<* *BIBij»f2:J;5*ftlR«*ri»*S*6c4:36Spr 
[0 114] 

mn^Mt] JlE 

PiBJi3ftSKftbixT*5D % ±E*PflJf^n0ifi<oiS£&^1- 
-^^fitf*. 2 5 — 6 0 0 nm<D®H{Cl^§nT*5 
9, a>o*Pr3Jl^®<DDfl£i^¥^^ 
I^!:etL/c^^tan0^O. 07 — 0. 20 

[oi is] ±Mz<z>m&\z£ *>. MV'So itmmm^ 

$-&5rt^pII6i-4S. 

[0 116] £bt-. ±EDflfiKOfl5* 
tt, *<Z>^*3pJgHlt^S2 5 — 6 0 0 nmC0®ffltc45ct 

40 SKDfldSffi^ffi^ftSr© t tfck#(D t a n8*0. 
0 7-0. 2 0<DmM\ZWtJ££frX\t^Z><DX\ g H s 0 ^± 

[0 117] Sfc, ±E*tElc«v^. *3ft s A*t**x6 
v^ 3 cn^J:^ »45DDfiH5S2HffaE+5wfc-e. S 

so [0 118] ±EDflfitt. aW»«tt<Z5W»36^ 
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(10) 
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[0 119] ±IEaW*«tt©*m^btt5fcOtt, s 

m~tz> 0 

[0120] ±EDfliatt, ±Eaw*«tto«isf-*>e>ft 

S^fo 5 v «3i y =f- ^ *n#mqE ^igU^ JEi" 5 r £ «fc 
9. 8fl*tttottftw*iBI5««:«ilc*J«i-e#S^ 

[0121] ««©^aill||*Btftit _h|EO 
«fc51-, DflfiO— gB-C&S?ttt, ES^2 0 0-2 0 0 

LTV^S#*-C*>5. JifEJtOitfitt, 4 0 0- 

1200 nmO«H^fc*^i:asj;9#SU\, 
[0122] JifSCD^f^j;^ ±ffiDflOcoiSStt. 

(7>Z^5p^ffi3j»S 2 5 — 6 0 0 n m^fill:45 £ 
f:^Otan6^0. 07 — 0. 2 0<£>^ffl{cft 9 , 
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[0123] ±15^ mm <o&m\z , M<nioo* 

l l 
1 1 a 
lib 
1 2 
12a 
12b 
12c 
1 3 
1 4 
14a 
14b 
14c 
1 5 
1 6 

1 7 

2 0 



nSv-y^yf 

mm 



in 



17 



-15 
-14c 



-14b 




14« 
13 
12c 



12e 

-11b 



12 



20 
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(11) 



(71)mSA 500132649 

&m mm 

k*s»o < tarn® iTiifit^2 

(74)±f53£tf>ftSA 100080034 

#a± jsc in 

*i^ff*IKmW{gifES&»T22#22-5|- -> 



^JRo < (Sm^H lTllf4 

(72)3§BJ# tfcffl miK 

S»So < mfSH 1TI l#4 its 

F^— 5F051 AA03 CB21 DA04 DA17 DA20 
FA02 FA19 GA14 GA16 
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